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Abstract : Zeta calibration of standard dosimeter glass of 36 PPM natural uranium 
(corning) has been made against age standard apatite minerals from Mt. Dromedary Complex 
(98 7 ± 0.6) Ma and Fish Canyon Tuff (27.77 ± 0.08) Ma The result is f  = 1112 ± 21.
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T h e  s p o n t a n e o u s  f i s s i o n  d e c a y  r a t e  o f  U - 2 3 8 ,  ( w h i c h  e n t e r s  i n t o  t h e  a g e  e q u a t i o n  u s e d  i n  
F i s s i o n  T r a c k  D a t i n g  ( F T D ) )  g i v e n  b y  v a r i o u s  a u t h o r s  r a n g e s  f r o m  5 . 3  x  1 0 -1 7  Y r 1 [ 1 ]  t o  
1 2  x  1 0 ~ 17 Y r 1 [ 2 J .  T h i s  c a u s e s  c o n s i d e r a b l e  u n c e r t a i n t y  i n  t h e  d a t e s  e s t i m a t e d  [ 3 ] .
A n o t h e r  i m p o r t a n t  p a r a m e t e r  c a u s i n g  u n c e r t a i n t y  i n  m i n e r a l  a g e s  i s  t h e  n e u t r o n  f l u x  
0 .  I t  i s  m e a s u r e d  f r o m  t h e  r e l a t i o n  p j  =  B 0 ,  w h e r e  p£j i s  t h e  t r a c k  d e n s i t y  i n  s t a n d a r d  g la s s  
a n d  B i s  a  c o n s t a n t .  D e t e r m i n a t i o n  o f  B r e q u i r e s  a n  a c c u r a t e  d e t e r m i n a t i o n  o f  u r a n i u m  
c o n t e n t  i n  s t a n d a r d  g l a s s .
I n  o r d e r  t o  a v o i d  t h e s e  p r o b l e m s  H u r f o r d  a n d  G r e e n  i n  1 9 8 2  [ 4 ] ,  p r o p o s e d  t o  
c a l i b r a t e  t h e  f i s s i o n  t r a c k  m e t h o d  o f  d a t i n g  a g a i n s t  m i n e r a l s  o f  s t a n d a r d  k n o w n  a g e  a s  
d e t e r m i n e d  b y  s e v e r a l  o t h e r  m e t h o d s .  S e v e r a l  s c i e n t i s t s  [ 4 - 9 ]  h a v e  d o n e  p i o n e e r i n g  w o r k  i n  
t h i s  f i e l d .
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I n  t h i s  t e c h n i q u e ,  t h e  p a r a m e t e r s  w h o s e  m a g n i t u d e s  a r e  i n  d o u b t ,  a r e  c o m b i n e d  i n t o  
o n e  c a l i b r a t i o n  f a c t o r  t e r m e d  a s  z e t a  ( £ )  g i v e n  b y  t h e  e q u a t i o n  :
f  ■  w , [ c , p  < w  - i J  ( ' ’
w h e r e  p, =  I n d u c e d  U a c k  d e n s i t y ,
=  T o t a l  d e c a y  c o n s t a n t  o f  U - 2 3 8 ,
7 \  =  A g e  o f  t h e  s t a n d a r d  m i n e r a l  i n  M a ,  
g =  G e o m e t r y  f a c t o r  ( =  1 i n  p r e s e n t  c a s e ) ,  
p s =  F o s s i l  t r a c k  d e n s i t y ,
Pj =  T r a c k  d e n s i t y  i n  s t a n d a r d  g l a s s .
A f t e r  d e t e r m i n i n g  £ ,  a g e  T c a n  b e  c a l c u l a t e d  f r o m  t h e  e q u a t i o n
T = » o g  [{(C*dg p ,p , ) /p ,}  + >1 Ma (2)
X(l \oge '
T h e  c o n s t a n t s  u s e d  i n  t h e  p r e s e n t  w o r k  a r e
1.55125 x 10 10 Y r1. 110],
U - 2 3 5
=  7 . 2 5 0  x  1 0 " 3 ,
U -  2 3 8
< 7 =  5 8 0 . 2  x  1 0 “ 24 c m 2 .
T h e  v a l u e  o f  £  w a s  d e t e r m i n e d  w i t h  t h e  h e l p  o f  a g e  s t a n d a r d  m i n e r a l s  ( d e s c r i b e d  i n  T a b l e  1 
b e l o w )  o b t a i n e d  f r o m  D r .  D  S  M i l l e r  o f  D e p a r t m e n t  o f  G e o l o g y ,  R e n s a l a e r  P o l y t e c h n i q u e  
I n s t i t u t e ,  T r o y ,  N e w  Y o r k .
Table 1. The age standard minerals.
Sample Mineral Reference age ± 2o
(in Ma)
84-3 Fish Canyon Tuff Apatite 27 77 ± 0.08
84-4 Mt Dromedary Complex Apatite 98.7 ± 0 60
T h e s e  a g e  s t a n d a r d  m i n e r a l s  w e r e  s o m e  o f  t h e  m i n e r a l s  u s e d  f o r  g l o b a l  i n t e r -  
l a b o r a t o r y  c o m p a r i s o n  a t  t h e  F i s s i o n  T r a c k  D a t i n g  W o r k s h o p ,  1 9 8 4 .  M i l l e r  et al i n  1 9 8 5  
[ I I ] ,  d e s c r i b e d  t h e  r e s u l t s  i n  w h i c h  t h e y  m e n t i o n e d  F i s h  C a n y o n  T u f f  a p a t i t e  s a m p l e  a s  
S a m p l e  N o .  8 4 - 3  a n d  M t .  D r o m e d a r y  C o m p l e x  a p a t i t e  s a m p l e  a s  S a m p l e  N o .  8 4 - 4 .
T h e  a g e - s t a n d a r d  a p a t i t e  g r a i n s  w e r e  m o u n t e d  i n  e p o x y  r e s i n ,  g r i n d e d  a n d  p o l i s h e d  
s u c c e s s i v e l y  i n  8 p ,  3 |X  a n d  l p .  d i a m o n d  p a s t e s .  T h o s e  w e r e  t h e n  e t c h e d  i n  6 %  H N O j  a t
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22 C l o r  30 s e c o n d s .  T h e  t r a c k s  w e r e  s c a n n e d  i n  a n  o p t i c a l  m i c r o s c o p e  a n d  l o s s i l  t r a c k  
tensity A  w a s  d e t e r m i n e d .  N e x t ,  t h e  s a m p le s  a l o n g  w i t h  a  p i e c e  o f  s t a n d a r d  g la s s  w e r e  
iriadi n t c d  i n  a  t h e r m a l  n e u t r o n  f l u x  o f  I0 1' n / c m 2/ s e c  i n  t h e  CIRUS Reactor, BARC. 
Tiombay. T h e  R e a c t o r  p o s i t i o n  w a s  I C - 2  S e l l  S e r v i c e  T r a y  R o d .  T h e  C d  r a t i o  i n  g o l d
was 100.
T h e  i r r a d i a t e d  s a m p l e s  w e r e  a g a i n  p o l i s h e d  a n d  e t c h e d  u n d e r  t h e  s a m e  e t c h i n g  
c o n d i t i o n s  a n d  s c a n n e d  f o r  d e t e r m i n a t i o n  o f  p „  t h e  i n d u c e d  t r a c k  d e n s i t y  a n d  A /  'h e  t r a c k  
t e n s i t y  i n  s t a n d a r d  g la s s .
T h e  v a l u e  o f  £  w a s  e a l c u l a t e d  w i t h  t h e  h e l p  o l  e q .  ( I )  T h e  e x p e t  n n e n t a !  d a t a  a r e  
p r e s e n t e d  i n  T a b l e  2 .
Table 2. Determination ot /eta constant lor the corning dosimeteis glass of 16 ppm nutuiai 
uiamum









Ts / ’(Ma) without 
(Ma) calibration
c
A U 0 1 1 (65) 7 M(4t2*>) 1 542*) 2 5 1  1 1 166 )S
A 12 0 08 (55) 5 1 l (4010) l 5426 25 i  1 nsx 6o
A 33 0 1I (85) 6 /0< 5 |56 ) 1 542*) 27 77 + 0 04 27 f t I06X 64
A Vi 0 06 (80) 5 65 (4X5*0 1 542*) 76 A t 1 M2 U




1(/Vcin 2 IO'Vc i h -1
P,/ / N( Ma) 
l06/cm 2
/(Mm *
A 41 0 61 (100) 6 36 (1545) 1542*) 68 7 + 008 100 t 1 1 9X6 | t
A 42 0 58(55) 9 42 (895) 1 542*) 6*) i  1 t 1046 6 0
\  4* 0 57(105) 10 16 (18X0) 1 5429 90 6 1 146 02
A 14 0 59(85) 9 S9 ( 1190) 1 5429 96 + | 1 1047 79
A 45 0 4 8 ( 1 1 5 ) 8 90(21 *5) l 5429 87 1 9 1 165 24
A 46 
Horn ihe*
0 53(125)  
above two table
6 30(2185) 
s. the mean \ alue
1 542*)
is obtained a s   ^ *  I I I )  8 3  ±  2 1
9 2  ) 9 1 M l  M
The mean value ol £  thus obtained has been used in standardizing various Fission 
iiack Dales obtained earlier in this laboratory Standardization leads to only 5'T< upward 
tevision of the dales.
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